Methods A prospective study was undertaken on 24 patients who had received full-thickness corneal grafts using corneas stored in organ culture. The donor corneal endothelium was photographed prior to transplantation using light microscopy. Specular microscopy and ultrasonic pachometry were performed at 30 days (± 3 days), 12 weeks (± 1 week), 26 weeks (± 2 weeks) and 52 weeks (± 4 weeks) following corneal transplantation. The following cell parameters were measured: density, area, coefficient of variation (CV) for area, perimeter, diameter, form factor and corneal thickness.
The viability of the corneal endothelium is crucial for the maintenance of corneal transparency following transplantation. 1 Although the corneal endothelium has great functional reserve, a decrease in cell density below a certain limit results in corneal swelling. The minimum density of endothelial cells required to maintain the transparency of the graft is reported to be around 400-700 cells/mm2? Therefore it is accepted practice to transplant corneas with high endothelial cell counts in acknowledgement of endothelial cell loss during and after transplantation.
The Manchester Eye Bank chose organ culture at 34 DC for corneal storage because of its significant advantages over other storage techniques? The fate of the corneal endothelium of grafts from corneas stored in moist chamber storage at 4 °C is well documented.4-6 However, there have been few reports from the organ culture eye banks investigating the viability of organ-cultured corneas prospectively. The aim of this study was to provide a detailed investigation into the endothelial structural integrity and viability of corneas stored in organ culture before and after transplantation.
Materials and methods
The Keeler-Konan Contact Specular microscope was used to examine and photograph the central 4 mm of the corneal endothelium, using the posterior concentric rings for guidance. Between four and six endothelial photographs were taken per patient per visit. A Leitz Kompira Video Imagan Digitising System was used to perform computerised image analysis on the specular microscopy negatives. To randomise the selection of the sample of 50 cells from each negative a black square outline on a transparent Perspex sheet was fixed to the television monitor. Cells overlapping two sides of the square were included and those intersected by the remaining two sides were excluded. Fifty cells were measured per film as early studies revealed no significant difference between analysing 50, 100 or 200 cells per film?
The following cell parameters were measured: density, area, perimeter, diameter, coefficient of variation for area (CV), which provides a measure of percentage polymegethism [(standard deviation of individual cell areas/ mean cell area) X 100], and form factor, which provides a measure of pleomorphism [4 
Control group
Healthy human subjects free from ocular disease, who had adequate tear film production (a minimum of 15 mm in 5 min using the Schirmer tear test) and were unadapted to contact lens wear, were used as controls.
Ultrasonic pachometry and specular microscopy were 
Grafted patients
Patients who had full-thickness corneal grafts performed by two surgeons (A.B.T. and A.E.R.) at Manchester Royal Eye Hospital using corneas stored in organ culture in the Manchester Eye Bank were recruited over a period of 2 years. The donor corneal endothelium was photographed prior to transplantation using light microscopy. The date of the transplantation was taken as time '0' and the corneal endothelium was photographed by contact specular microscopy at the same intervals as the control group up to 1 year and in some patients every 26 weeks thereafter. Central corneal thickness was also monitored at these times following transplantation using ultrasonic pachometry.
Statistical analyses
Standard errors of the mean (::':: SEM) are quoted after the mean unless otherwise stated. Minitab version 8.2 was used to calculate the analyses of variance and regression analysis. Standard analysis of variance was used in this study (a regression line is shown on the graphs).
Although the long-term decay is exponential, the first year represents a small linear aspect of the overall exponential graph. 1
Results

Accuracy and reproducibility
Accuracy and reproducibility of specular microscopy measurements demonstrated that the accuracy of the mean was 5.8% in the first 3 months and decreased to 2.7% by 12 months? Ultrasonic pachometry readings were highly reproducible, with a coefficient of variance of less than 1.8% throughout the experimental period.8
Control group
Twelve subjects (6 male, 6 female) aged between 10 and 65 years completed the study. The mean age for the 12 individuals at the beginning of the study was 39 ::':: 19 years (::':: SD).
Within the control group there were no changes in cell density, area, perimeter, diameter, CV, form factor or thickness over the 3 year study period (p> 0.4). 
Grafted patients
Twenty-four grafted patients were recruited. The mean recipient age of the transplanted group was 66 ::':: 18 (::':: SD) years at the beginning of the study and the mean donor age was 53 ::':: 13 (::':: SD) years. Patients experiencing rejection episodes were excluded from the study . The diagnoses of the recipients were as follows:
herpes simplex keratitis (/1 = 7), lattice dystrophy (/1 = 2), Fuchs' dystrophy (/1 = 7), bullous keratopathy (/1 = 4), keratoconus, ulcerative keratitis (n = 3) and decompensation due to glaucoma (n = 1). TIME (months) TIME (months) Further research is reqUired to establish whether factors can be manipulated during storage to reduce ceUloss during and after culture to offer improved chances of longer-term survival of the transplanted cornea.
